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1991:First IVF Unit in Scotland

1992:First baby born in Scotland(frozen-thaw)
2010:First PGD center in Scotland

2013:512 retrievals ICSI/ IVF

65 PGD Cycles

5 embryologists, 5 physicians

Success rate overall:38% FH. Patient < 37: 54%
Top 10 IVF unit in UK






Introduction

1978 - 2014
Almost 5 million

babies have been
born after ART
(Worldwide)

Research has resulted in the development of more
physiological culture media capable of maintaining

the viability of the developing embryo.
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IVF technique 1is still inefficient,

as only 10-30% of all embryos

replaced 1in the uterus implant and

result in a live baby
(Martin JR et al., 2010)
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’Culture System: In Vitro Stressorsl
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It is crucial to minimize
perturbations i1n the atmosphere
around the embryo
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The key to
success 1n the
IVF laboratory °?




Adequate Eguipment andiproper

Interaction with clinicians/communication

Quality control and guality management

f

Indicators and
benchmarks




Indicators: Introduction

IndicatoerSEYouRCANMENCONEROINWHATSYOUNCAN™t measure

IS0 terminology: indicators (KPIs)
. 20200 2.
R —
RELTIABLE: Measure something userul:

Define the process; tor be monitored

ROBUST: Measure only the intended process
Minimize extra effiects

ROUTINE: Data collection must not be arduous
or a lot of extra work (easy)

“WORK SMARTER NOT HARDER”



Benchmarks: Definition

y

The continuous process of
measuring performance against
a strongest competitors or a

leader i1n the field




Must refilect your GOALS _

Not necessarily achievable by all Labs

* Aspirational targets for Quality Improvement
* Minimum performance level (basic competency)

KPIs must be comparable:

Require precise definitions and standardized
methods for their determination



[ACE A NewWR
e ASs minimum; standar

* To monitor ongeTng pPeriormance: as

For benchmarkiﬁg

There are no published KPIs for
oocyte and embryo cryopreservation




Embryology Process
Indicators

IVF ICSI
% mature COCs at OPU % (mature) Mlls after stripping

Fertilization rate (=2PNs) Damage rate during ICSI

Normal fertilization rate (2PNs) Degeneration rate on Day 1

Low or failed fertilization rate Normal fertilization rate (2PNs)

Zygote cleavage rate Zygote cleavage rate

Day 2 embryo development rate (assess at44 + 1 h)

Day 3 embryo development rate (assess at 68 + 1 h)
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% good or better embryos on Day 3

Day 5 blastocyst development rate (assess at 116 £ 2 h)

Utilization rate (embryos suitable for ET or cryopreservation)

Positive pregnancy test (+ve BhCG)

Implantation rate per embryo transferred

Clinical pregnancy rate (fetal heart per ET)
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The Process Control
(V"Chat”)

= Upper control limit

o Upper warning limit
Target value ("benchmark”)

Control mean

Lower warning limit

Lower control limit
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Control limits
= mean x 3SD

Warning limits
= mean * 2SD




IVF Fertilization Rate
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IVEF Embryology KPI

FR 64.5 66.7 69.60 73.4 76.7 7
+

Triggers for action:
FR <60% CR <90% Blast Rate <40%



KPIS woer CrRyonanking

* Assessed immediately'-pos -thawing or post -

warming

* Evaluated through normal function or development
after thawing or warming



CryohankdngENerminoilogy

opreservation(“slow free21ng
Freezing “frozen+

Thawing “post=thaw=

Cooling itrified”

Warming [not devitrification®|“post-warming”
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measures.
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Post-thaw assessment of semen / sperm specimens;
generally-accepted values are:

e Sperm motility reduced by no more than 50%
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approaches, 1St NUMEKGUS SeUKECES off variability

* Biological: patients; stimulations,
workstations, lab and culture systems

* Cryo / vitrification media formulations

* Processing protocols

* Packaging devices

* Cooling / vitrification methods / protocols
* Thawing / warming methods / protocols



ALPHA
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www.sciencedirect.com
www.rbmonline.com

ARTICLE

The Alpha consensus meeting on cryopreservation
key performance indicators and benchmarks:
proceedings of an expert meeting



Oocyte Cryo KPIs

e % of oeocytestthatsappearsantactPost-cryo:
= 19%

« Fertilization rate per' post-cryoeoocyte, using
ICSI: = 65% (same as for fresh oocytes)

e Cleavage rate per fertilized post-cryooocyte:
= 95% (same as for fresh oocyte zygotes)



Embryvo Cryo KPIs:Zygotes

% of zygotes [ACt post-cryo:

% of post-cryo zygotes that cleave:
= 95% (same as for fresh zygotes)



No / minimal fragmentation

Even cell number

“Good” cytoplasm, “shiny”™ membranes
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Embryo Cryo KPIs:Cleavage
Stages

¢ % of embryos withFatdieasta50/celdls 1Tntact
post-cryo: = 80

% of embryos with all blastomeres intact post -
cryo: = 50%

e % of post-cryo embryos that cleave during
overnight culture pre-El: = 75%

e Implantation rate per post-cryo embryo women
< 38 years: = 20%



BlastocyStRCIyopreESeErvat:

blastocysts show hetter cryos
ubsequent developmental comp

* Always Da
* Optimum criteri
freezing?

* Early Blast? Expandlng blastocysts°
* Expanded blastocysits?

* Laser to Collapse?

S7e Ols Day" 67
ect blastocysts ffor



Embryo Cryo KPIs:Blastocysts

« % of blastocystsH that are more-or-less intact
post-cryo: = 807

e % of blastocysts that re-expand within 3 h
post-cryo: = 50%

« % of early blastocysts that expand during
overnight culture pre-El: = 75%

« Implantation rate per post-cryo embryo women
< 38 years): = 30%




« Insufficient general experience with
Day 4 cryo to support KPI development

* Endometrial preparation; issues were not
analyzed

e A1l of the recommended KPIs are for cases
that do not include manipulation for PGD



* KPIs must alwéys' ddered within each
Centre”s own Quality Management system

e Standardization of protocol details and
training are essential for meaningful KPIs
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In Memoriam:Professor Stanley Leibo

dwaysensMarch 25th
pwangEasbattie with

PEENNANPIOHEErING researcher

s Tn| 1972, workingl with D.Whittingham and
P. Mazur, Leibo freeze successfully for
the Tirst time mouse embryos. Millions of
children and live animals have since been
produced firom cryopreserved embryos

f In 2009 Leibo was honored with the Pioneer Award
from the International Embryo Transfer Society:
was described as "indisputably one of the best,

and best known, cryobiologists."“
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Romualdo Sciorio B.Sc(Hons), M.Sc

EFREC, Royal Infirmary of Edinburgh, UK
E-mailil: sciorioromualdo@hotmail.com



Impact on endometrial
receptivity

Gardner and Lane, 2008

Aetiology Stimulation \
Oocvie Embryo
Patient —_— Yt — LR —» Uterus —— transferand —— Outcome
/ \ quality luteal support
Genetics Diet

Mumber of Number of
embr?ro!oglsts and incubators Air quality
training level

contact supplies

Number of embryos/
drop

Qil overlay

Tissue culture-ware /| _—_ Gas phase (O, <10%)

Water Amino acids  Antioxidants Hormones / Growth
Factors
lons Vitamins Antibiotics

Carbochydrates Chelators Protein / macromolecules Buffering system




Which Embryos to Freeze or Transfer

Slow- oPN
developing oPB
embryo

k=4

Fast-
developing 2PN 1C 2C
embryo

30 35
hours post-insemination

Figure 2. Comparison of the development of slow- and fast-cleaving embryos from fertilisation to the 4-cell
stage. Pronuclear breakdown and first cleavage occur earlier in faster-developing embryos than in those with
slow development. The time-span between the development of faster- and slower-developing embryos can be
up to 8-12 hours. It can easily occur that faster- and slower-developing embryos have the same number of
blastomeres at the time of morphological assessment performed before embryo transfer.

OPM = no pronucleus; 2PN =two pronuclei; 1PB = one polar body; 2PB = two polar bodies; 14
and 4-cell stage of the embryo; *Too early assessment of pronuclear breakdown does not he

early- and late-developing embryos. **Morphological assessment in the indicated period does not allow
entiation of early- arﬁzrl.lt-e-clE-'u'Elmpinﬁ embryo ment of early pronucle kdown or early clea

can help to determine viability in case of embryos with similar morphological characteristics. [Author permis-
sion granted by P. Fancsovits] )
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